o 

.e — 

HO 
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canon: 
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[*£«] mmm 

[SNfcgl] 0. OO5~l/tm0t^t5:f I, loNd/ (Ce+N 
d) ^JfclC&mbTO. 0 0 1-0. 5<?>&&-C**V2»ik&$S&&ftK.'&ti 

2 1 Tsan i xist;i 2 jim : 

ilXg.-TfcMWtUfA (III) A (III) S5:Nd/ (Ce 

+ Nd) ^;vitlcmmtT0. ooi~o. 5 ©3!teT?«^u r;i/ 

il'Jiiil?: (OH") / (Ce 3+ +Nd 3+ ) (D^JVitt. IT3~3 0 
£ffi2*T*ltffcizy ?A (III) fc*SHfc*tf-S?A (III) *^-tcM#Snfc 

»2X€:#&*lfc»**K:i 0-9 STCCDfiftTfUaRXtta****^*^ 
&nfc£&t?X@£ii£ifiUT*#<3*l, 0. 0 0 5~l/im«i^U ioN 
d/ (Ce+Nd) ^Jl/JfcJC&ilLTO. 0 0 1-0. 5 ©#J'&T*#:*-^-Mt'& 

[»^«3] ^fbt'J-?A?:XMi:t§fi?&0. Ol~5Oii%0 

[it *«4 ] Bfttt^sic j: »; p h i - 6 i 

3 1 «fC|B«<7)if»J 0 

[ff#^5] JfiStt«jfitCj:»; pH8~l 3 ICfl^tlfcff^l X&fff 
3 w-ftifr 1 ^tc|B«©fiff«fM. 

[it 6 ] s/ u * ~rzm&<?)mmicm%? sar&g 1 7>s» 
[»#^7] s/u**5 o a*%j^±^ -tsss© wig tc«ffl-rs n # 
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[3§f5!<Z)fN5|llfc^B] 
[0001] 

[#BEp!<iDM«&ffi#KH 

0. 0 0 5~UmOfi^*UNd/(Ce+Nd)^ 

iticm^b-CO. 00 1-0. 5Tf**ym#mifeSMfct^A** 
[0 0 0 2] 

B0U 10 0~6 0 0-C«U 6 0 0~1 2 0 0TJTfft*U 
[0 0 0 3] 

^ M 3|£i 0- 9 5 6 1 4#<£#g&Cte, *«tt#*#H*TC*«HK**C'fey 
*A (III) *fcT/l/*ytt«*&3~3 0<D (OH") / (Ce 3+ ) ©*/l/JfcT! 
fi*Ba*T*«fl:-feU9A (HI) ©MSHft&^rtL/fe*^ a^KiKIB**** 
ftffT, 1 o~9 srcDMS-e^Xii^^^-t^^^^ 1 ^^^ 0 - 00 

[0 0 0 4] 

#<&Bg6 3 - 2 7 3 8 9#&#lCtt, U ?A4 0-9 9. 5 fi*% 

2 m$E#2 001-3103526 



#200 1-1400 14 



[0 0 0 5] 

4#£:HH6 0 - 3 5 3 9 3 L n^e^S i 2 O y (fe L X ft 0 &>± 

[0 0 0 6] 

[5§ m tfmvk b i e> t ? & mm] 
*mx&. nmc£>)u&*ikLT^zfrfrffi*m^m^-z$><>). 

2ay£ xh^mn^tx # & 

[0 0 0 7] 
[0 0 0 8] 

(Ce+Nd) ^JhitlzmnVXO. 001-0. 5 (D<m&x**y Mt&ys* 
milM : >M«ft*-e-fe'; ?A (III) Jgt^t^'A (III) i^Nd/ (Ce 

+ Nd) ^;i/i:btc^mbTo. ooi~o. 5<Dm&T*m&vr=.7kmmt, tji 

^'JMSC*: (OH") / (Ce 3+ +Nd 3+ ) 0)=t)Vik t UT 3 - 3 0 T* 
E^£i±T7R$Hf:-fey ?A (Hi) iiTKM^^^A (Hi) ■tfm-tzM&Ztifr 

m2x@:#e>tifew^tci o~9 5°c<z>umx*mmxtemmz^m?z>3s* 
zwz&tiJimzm&LTmbn, o. oo5~i/im0^g^iu ion 

(Ce +N d) ^JVitizmWLX 0. 001-0. 5 Om^X***?/*^ 
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&7«j&fc IT, S/U 5 0SM%Je*_h^ , f'Sll«©fiff»K:ftM'tsai l 
[0 0 0 9] 

[^©^y&cD^fK] 

/ (Ce+Nd) ^MLlCilbtO. 001-0. 5<Dm&T>**i?Mt&ys 

■rsfccD-e&s. ^©sift-feu ^^s:^^i:'rstt : ? : tt±sa^ixg&^2 

IgSftftbT#6*l, (i) 0. 0 0 5~UmO«[?gm6i^ 
(ii)Nd/ (Ce+Nd) ^;i4tlCg|JfL bT 0 . 001-0. 5, #£L< 

tto. 005-0. i 5 0M^rT*^^^A>fb^§:^{c^"rszii:&#Mlc 

[0010] 
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[0011] 
[0 0 12] 

) Mmfc***Ji* (in) &mix^BM^ft&c^<i§2x^e*>fc, ift 
^iM^<'&5. »ixs«o~9 5Tc©a«-e, i o^~3«riw-ef?*j 

@&tffl2Xg&^c#ffiTT*f?;bft£. 
[0 0 13] 

a (no tTKH-fb**^ (no ttHftatiricTKiftft^^ffli^zxe^ 

. I21ilil 0~9 5TC<3[>aS^, 1~2 OBfrHTMrfctl*. ££3|1X@;& 
^2X^li^lC^ffiTT*^t)tlS 0 
[0 0 14] 

»lX6T?«B3ft*-feVtf A (HI) miibTli, SBSHrUtfA (Hi) > a 
K"feU^A (HO T>^-?A. «6BftizU^A (III) . fcBtfeytfA (III) 
Ty*=-V2±. Sftt';9A (III) , 0»feUtf* (HO > »K«feU^A (II 
I) , iKt'J^A (III) *feliiti&©ffi^«*s^a)*?S14©3ffi©-feU^A 

[0 0 15] 

(no s^oti*, (no > (in 

) , (no > (no , mn**vh> (no 

[0 0 16] 
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[0 0 17] 
[0 0 18] 
[0019] 

g j: x ^ y - i: u x st *j m u &*aftjfi& £fc&7 4 isxmmmft z 

[0 0 2 0] 

fc-Blfe^tt, ^i&MS^ft« (TEM) ttS&frofcfcCISlft^&tf 0. 0 0 
5~ 1 ^ mtf)|gB{C&£ 0 ifcNd/ (Ce+Nd) ^^itCilbt, 09*.tf 

o. ooi~o. i scDffi+zi i ovxmmhx. xmm$fmmz&*)m$rrt 

*~>*mfelsfetZa, ilfM2 9 = 2 8. 6° , 4 7. 5° &t>* 5 6 . 4 

• fcxtr-*&^u astm*- K3 4 -3 9 4tcsa«©it^s^©*ta i fi© 

[0 0 2 1] 

* r cd * * s; a £ £ b -c ^^ffc-fe y & * m^v # x !ft 

mm (BETi) iz&z>&mmmm*, 2~2oom 2 /gt^6. 

[0 0 2 2] 

iliNd/ (Ce+Nd) «T'0. 0 0 1-0. «fcy#*L<tt: 
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0. 0 0 5~0. 3, L<te0. 0 0 5~0. 15tS5o 

[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

[0 0 2 6] 

IC J: o T # £ tl * 5? U\^m & £ L X # frWlit t'J9^i 
[0 0 2 7] 

[0 0 2 8] 

o. oi~5oii% ftu<tto. i ~3 om*%©iSH-ew»?Rtc^ , r 
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[0 0 2 9] 

ti % GDg&tt^jc iiLxit, mm. tern, wm^ftmf^nz. 

[0 0 3 0] 

mmmit^m-Kmm^mm & y P H8~i3 icsisit-&*#m5fc3o 

t^jvyy^-VAomKiitt j -jits. y. s;x# y -;yy ^ h'Jx^t; 
-;i/T^>> n, N-^^^;i/x^ y -jvt^ *?-;i/x# / -;i/T ^ y. ^ 

[0 0 3 1 ] 

-(*y&&mm&ffl. &-f*y&nmm&m. M4*y&mmm&mitmu?z> 

* u j ym?y ^tfy/i/Hr:/^— A, ^^'JWb'jx^;- 

. ziti&©»io*i:L/Ttt, Mir 'J ^Afi^i o oSMgpic^f bT o . oi~ 

[0 0 3 2] 
[0 0 3 3] 
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[0 0 3 4] 

mmmi 

2 LCDtf^XlSSjSWJCNHg / (Ce 3+ +Nd 3+ ) =8 (^;b*b) 

^2 8%©r> i E-r*»»ti 6 9 gtn*6 9 g*H±&#* ?&M£3 ox:fc& 
%&We>a>jf s 5x&<DJXju& y 0. 5 L/^<z>fiiR3tf^©**a*%BM&Lfc 

. 1 e 0 2 iCiIbt W 1 1 . 5SI%T?«S#9 9 

. 9%©Iity?A (III) *tg»E6 8 4 gt, Nd 2 0 3 iC^Lfe^^l 
0. 5li%fiD$fI^9 9. 9 9%JK-t©«il**2;A (HI) 1 2. 5 

gi:J$*6 5g&I^bfc a r©M^7K^?Rl±, WASNd/ (Ce+Nd 

zmtco ffi^Tzommmz 8 o°c tz-nuz^fc^ ^»;x;w^® 

**5i*«:a*35fX^&0. 5 L/^OS^JC^jye^-feU ?A (III) tf-fe U 
?A (IV) K^SMlRjS&BM&l/fc. 7^f|5 0^iftSM7Lfe o M 
M7lfcII:gS(cIl, 3, l 

3 5mS/cm©SJSI^#^tlfc. 
[0 0 3 5] 

SM&^^fxW&ftK W2 6. 3fi*%. pH5. 3, 

4 S/cm©^7V-3 0 0 gtfft&ftfc. U - &38 

igMm^m^li (TEM) t'i^lfei:35 5 0-l 5 0nm«T^ofe. 

#r£«b£hz:3, @tM2fl=2 8. 6° , 4 7. 5° 5 6 . 4° IC 

ASTMA- F3 4 - 3 9 4 iZUMOl&HMi&Olffiib&mitV 
^^©^ttlf-i'k-Sbfe. WASNd/ (Ce+Nd) 

JCgMSLfc^bJfcTO. 0 2©«h^?£WLTV*fc. ifcCAPA-7 0 0 
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N4 (COULTER ELECTRONICS, INSJ8) "CWfcb * Stt^&tt* 
3 0 0 nmtfeofco *feSI*lR*«SJCJ:*Jt*iBflltt, 2 0. 3m 2 /gTf«> 

O fen 

[0 0 3 6] 

iOUfe^Ufett^tCffiil&HNOg/C e 0 2 = 0. 12M£%3fcfll!U HJC*6 
TKT'H^l 0fifi%tCM«lU PH3. 9, 1^1110 8/tS/cm, «f 
ME1. 9mPa • S©^#?»fti*Sfc^fc. 
[0 0 3 7] 

^»J2 

1 L©^f9^«SJ»«K:*JIS«l , C#&tlfcHm^2 6. 3li%, PH5. 
3 t ^g 2 4 /* S/cm©a^7'J-l 8 8 g 3 0 

. fifclfc&fiafcJlU flft©I«mt4pHio. 1, S^iie. 3 

P H7. 1, ««fii«14MS/cm0flft^iJ-15Og^ 
fctlfc. i<o^9U-&3iita*^««« (TEM) T?«SSbfeiir53K^SJC 

TMA- K 3 4 — 3 9 4 C«*©St#**©*S*ttlMfc'fe U ^ A©4f tttr - f 
-gtbfc. £fcr©^&> **S?AfeNd/ (Ce+Nd) ICSIW LT^Jt 
T*0. 0 2 0>atetC-&^LTV*fc. 
[0 0 3 8] 

rcDgfe^bfe^(C«5:HNO3/CeO 2 =0. 1 2li%ttU HtC« 
2K"eS7g#l 0fi*%lCSIJ£U PH3. 9, 1^1110 8/iS/cm, 
£1. 3mPa • S©«#?)^Si:Lfe. 
[0 0 3 9] 

2L©^X«fijK«KlNH3 / (Ce 3+ +Nd 3+ ) =8 (*;VJ£) JCffiS* 
£2 8%<JD7> i E-7*t8?Rl 6 9 gfcW&M 9 g £tfc&<fr> 3 0°CIC^ 



1 0 
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. 9%<z>5j»feu?A (no 7K^6 6 8 gh, n a 2 o 3 izmw-Lt=.mmtfi 

0. 5li%fflMI^9 9. 9 9 %$k±.0>mWL**VU (III) *i!2 9. 3 
gh^7K64 g*M&Lt=. 0 znm&ykmmt. *m?:Nd/(Ce+Nd 
) (C$131 LT^;i/Jfc-eO. 0 5£Dm^T^^LTVNfe„ 

&#£>3 O^Tbn-tT^^lC, 2 L<Drt?*mfci&mzmULTykmik®<DMMWL 
£#£ 0 ^T£<»M£ 8 0°C*T*IM&£1±£^ *7«;XM^0 
Bfc^&^fc^ttfXfrfbO. 5 L/ft<DQ%\Z®*)m7L^V ?A (III) tf-feU 
(IV) lC-t^^b^§:^bfeo 6|f44 0^t«^H7lt M 

3 4mS/cm©M^f ?)tlfc. 
[0 0 4 0] 

Hj^fc^y^xT'^fc^V^ 511% pH5. 2, m^fc 

#^2 8 fi S/ cmO)&&X^V - 3 1 4 g^#^tlfe D $g*£L£X^I>-£M 
iiMS^m^ (TEM) «lfci:i5 5 0-1 5 0 n riKA^T^ o 

3 9 4 {C|H«©St^^©^^Mft-fe U lf-*£-£$:L£„ r©^ 

l*^5:Nd/ (Ce+Nd) fCglll bt^Mt' 0 . 0 5 ©Srj^lC"^ 
^LT^fe, ttCAPA-7 0 0 (M$^m ($0 l£) T*M£L£M4M» 
&!$H^(iO. 6 4 /im-e&>J, N 4 (COULTER ELECTRONICS, I NSfg ) T*M5£ L 
£im3fetmi£JCJ:3i6HHlf£> 3 5 3 nmf»ofe. £ £Si}t®»i&fC <fc £ifc 
3t®«&, 2 3. 6mVg-e^>ofe 0 
[0 0 4 1 ] 

1 LCD#^X§gM/£ffi{C&#0£;^ U - 3 1 4 g £{fcfc#, 3 0%ii7> 
3 3 gfcgsifltJ^ 9 0°C£T*#M3-e£&, 6H?|fiHSH*l/fc. 
SJStt&gfiJCMU BfcfcflK*^*:^ 1 0. 0, «ce#«7. 0 m 

S/cm<D&/£ifc#fc&*lfc 0 SJSJRSr^-yf-x-e^SrfTV^ »2 6. 6 
Sfi%, pH7. 5, i^S3 3/(S/cm©afiX7'J-3 0 0 g*«#e) 



1 1 
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itte&fr-otc, ttc S:«*UT»*Xi»ia#f«:«3ei/fefcr5, AST 

M#-K 34-394 KSB*©li#ft*<0«JM£lMfc»-'fey vuoym^-t 
t-mbtc. £frZ.(Dm+\Z, WASNd/ (Ce+Nd) L,T^;i/ 
ifc-eo. O5 0U^i:^it^L 

[0 0 4 2] 

I©a#Lfc^iCii&HNO 3 /CeO 2 =0. 1 21I%^DU 55 Kit* 
^CTH^l 0M%lCiHlfU PH4. 2, IMeiSl2 7AS/cm, ft 
«1. 5mPa • S©^f 
[0 0 4 3] 

*fc«« 1 

5 0 0 L(D7^7s^4 ~y 7%JxfoWiZm?K4 4. 3 k gtNHg /Ce 3+ = 
6 (^kffc) lCffi^-rS2 5%CDT> i E-T*iS*9 4. 8 k g £ffc&#, tt& 

Ce 0 2 lC^bfe^S^7. 8 41I%©HI^9 9. 9 %©Jg|ft-fe U ^ 
A (III) 5 0 8. 0 k g£J£#bfc#e>3 OftiM>}T&*KWi1lOLT7ilWUk® 

#izU?A (IV) JC-TSIMfcfifcfcBM&Ofc. 5HFItiMJSWlfc„ M 

1 9mS/cm0SJESS^e>tlfc„ 
[0 0 4 4] 

#19. 3kg, pH9. 1, i^iI8 1#S/cmOe^X7'J-l 7 3 
kg##e>*ife. iSfe^UfeX^U-SrjaJiM^WIfc* (TEM) -ettgLfei: 
r54 0~10 0nmfflfi?t*ofe. ZKDHS^lRW, (Ml00%tfeo 

4 -3 9 4 H&©*t£tt8MtiZ U ? Atf>#<|$ bf- # Ofc. £ 



1 2 
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[0 0 4 5] 

^©tSfe^bfctft^tCSSifc&HNOg/C e 0 2 = 0. 1 2ii%»IlL, JglcM 
2fa?@Jg#l 0M*%lC3HSSU PH4. 4, S^fHl2 5jaS/cm, Kt 
ftl. 4mPa • S«Dl/^ff&tl.ffIIi:l/fc. 
[0 0 4 6] 

&mm 2 

5 0 0 L©^^X9>f->^5aSiS«K:JW*4 4. 3kg^NH 3 /Ce 3+ = 
6 (^/l/Jfc) IZffim-rZ 2 5%©T> ; E-T^?g9 4. 8kg5:ftM, 
5:3 0TCJC#^fe« c e)©«lll8©yX^/J:y 3Nm 3 /i?iBi®aii^fe*sa 

CeOglCglWbfeaMAW. 8 4ll%©il^9 9. 9%0jg||t'J<? 
A (III) 5 0 8. 0 kg£if#bfc#£>3 0^#T&*{C^JnbT*^*b^ 

fr£©PK£&<fr£^Jll#;*7^4 Nm 3 /^ra©^jc«y#^.-feU ?A (in) 
«ttiJ9A (IV) CtSijM^TObfco 5B!NaT?!ftftjRjS#»7Lfco & 
j£#*rTbfc?RfcgJBtcMU efe©««E^tt5pH9. 4, l^ill 
1 9mS/cm©SW#?)tlfeo 
[0 0 4 7] 

&M£n-# U -7^ (n h^*&#f$g) T?«fe#&frv^ 0?£ 

^19. 3kg, pH9. 1, «ft£*ft8 1 /tS/cm®a^7U-l 7 3 

kg*«#e>nfe. m&Lt=.*^v-*mmmm*mmm (tem) -cMsbfci: 

fc D «tt^-S:tt«LT»*X|iia*fS:»Jfebfci:Z15, ASTMA-K3 

4 - 3 9 4 'J 9 tf- * i: -» b fc„ 

[0 0 4 8] 

ICDiftfX^'J -17 3kg 5 0 0 L©^7^7^ — > ySSS/SWlC-ffc 

35tCiMJ*4 7. 2 kg, ^8**7^-^16. 5kgM25%7 
>^-77Kl4. 2kg£tf:&<fr, 9 0°C£75"#M2i±£^ 6l»IHI##bfe. 
Rj&$t£^&tcMU fift©Ifi?fetnpHl 0. 5, 1^116. 1 
mS/cm0^M&tife o a U-7^f^^-7"l/XWS: 
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f?V\ W2 3. 2S4%, pH5. 5, i^#S2 6/tS/cm0a^ 
5'J-15 0kg«5#e>ftfi. Zl(DX^U-5:^iiM«^0«Sii (TEM) T*«I 
^bfetl5M[:Ill:ii*^ot 0 ft«^&tt«LT»*Xi|§ia#rfc 

y fc-gtufc. ^feCAPA-7oo (EftiSfm («c) 8?) 

TfWJtLfeJ&frttfc^frf&ttO. 4 8/imT?&y, N 4 (COULTER ELECTRONIC 
S,INS«) TfWfeO&imftifc&SfciStt^SHU 3 2 3 nit^fe. git 
®*P^iC«fcSit^®f«ii, 2 6. 8m 2 /gtl)ofc. 
[0 0 4 9] 

rCitlLfci^Cii&HNOg/C e 0 2 = 0. 1 2il%»l, JglCM 
Tk-ZmBftl OMM%lcm&L. pH4. 9, f^iSl 5 6 S/cm, «f 
II. 4 m Pa • S<D\rfrififte>timmWL£Lt~o 
[0 0 5 0] 

i - 3 jktfitmm i - 2 ■vmbfttc.mmm^*. zmmnsfczn^ fc. 

[0 0 5 1] 

) , 

&mm®l: mZkiS^T. (* 9 5. 5 mm), 
E$gl£ : 40rpm, 
#f|gffii7 : 8 0g/cm 2 , 

[0 0 5 2] 
[0 0 5 3] 

^^gM2T^#^tlfe^;l/^Mv^fe^?i : 0|^m-e^iW^M^2. 1 /im/i^ 
fey, wjgs&i^refeofcc 

[0 0 5 4] 

1 4 ffilE# 2001-3103526 
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&y, mmmz&#fT*$>^fc a 

[0 0 5 5] 

& y , wig® 1 -cttja l & o 

[0 0 5 6] 
[0 0 5 7] 

^J6« 1 kStmW 1 £i£$c-r& MMM l rtfeM l {Cfcb^#ttg«#M 

[0 0 5 8] 

jt^ mm&mtfm < , b # * w^® » -e & s z. t # t> s . 

[0 0 5 9] 

#H3fcWMU 0. OO5~l/tm08^i5:ll, ioNd/ (Ce+Nd) 
^l/JttCil^LT 0. 00 1—0. 5©#J^^*^^Afl:^^£j$#&C^tL£: 

o 

[0 0 6 0] 

*mftwv>mmmiz. u ?a cud am 

Nd/ (Ce+Nd) ^MMIltO. 001-0. 5 ©t!^T?«^bfe* 

T;i/#l>tt«tS: (OH") / (Ce 3+ +Nd 3+ ) ©^Wfci: LT 3 ~ 
3 0(Dm&X*fc1&2-&r*mitizV VI* (HO hTKM^^-^A (III) 
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[0 0 6 1] 

-feu^A (no &£**v<u din i&i^ir^y zmnisTm^nz 

[0 0 6 2] 
[0 0 6 3] 

CMP (^r^*;i/^* — *;i/3KU2/>^ : Chemical Mechanical 
Polishing) fcUTflFarc&S. #iC, #«KfcLTMv^&;ri6fifc3i3MJ!K:# 
*-^&#*Silfcfc<*tlBlcffl»'ts;i fc3^T**6fe«>, ST I 
H : Shallow Trench Isolation) fciiftlfcS tlT ^S^SHM 5 ^ 

-b>x-7=-;K a&M^ttfltffc*^ ^-7no»a *U*n'J>, ?y 

S/U *3n-f K##lf 5>tlSc CVDtKU V-^0OT(D«i: LTtt, 7DDA 
[0 0 6 4] 

*sk m. &>>fXTyte}£<z>±m<Dmmfcmj&x*g2>a 

[0 0 6 5] 
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an*?*, ir»iw^>^cMP, 

[»&^®] 0. 0 0 5~Um©fi : fftfe*U loNd/ (Ce+Nd) 
*:)\siklzmW-LX0. 0 0 1-0. 5©#J^T'**^Att^f£^HC-^£L£ 
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